Starch-binding domain of Aspergillus glucoamylase-I. Interaction with beta-cyclodextrin and maltoheptaose.
The characterization is reported of two peptide fragments (SBD106 and SBD122) containing the starch-binding domain (SBD) of Aspergillus sp. glucoamylase I. The starch-binding peptides were produced in Escherichia coli as fusion proteins of the maltose-binding protein (MBP). SBD106 (11.9 kDa) and SBD122 (13.8 kDa) were purified from the factor Xa digest of MBP fusion proteins. The amino acid compositions were similar to those deduced from their amino acid sequences. The interactions of beta-cyclodextrin and maltoheptaose with purified SBD peptides were investigated by UV difference spectroscopy. SBD106 and SBD122 bound specifically beta-cyclodextrin with a dissociation constant (Kd) of 34 microM and 23.5 microM, respectively. Maltoheptaose binding to SBD106 and SBD122 was weaker than that of beta-cyclodextrin; dissociation constants were 0.57 and 0.50 mM, respectively. The results indicate that the intramolecular disulfide bonding is not required for the domain functioning and that O-glycosylation is not critical for the functioning of the starch-binding domain, but may affect its conformation and dynamics.